©Int. CI 2 . 
G 01 N 33/16 
B 01 L 3/00 



113 jc; 6 
113 B 14 



@# R BS51— 10622 

©ttl R BS5K1976) 2 ft 2 B 



6904—49. 
6760-49 



HS52— 93398 

©'Affl HgfP52^(1977) 8 ft 5 B 
Wfl*>* 1 

3 J?) 



^pT(T^|2T^il5TB M 
8-^ 



1. & CD £ fa 

^itit*"4n*rff "J if i/y» jK g 7* p fc* i/ 

7 » /v 3 - /u % ij tT s /w ml' p ij K ^ , $> 2> \s> »± j# 
* * p y © * £.& *»C9r£©l$rn8 L to v . 

l ^ h & k m m ki'± i 8 o °c * -c ommft rgt 

k&&<*^* rt'&K rib Lto 
* t i * »"» i + * jfb * « « ffi K » bT - * o «l ft 0 

© & it M -t 2> o 
49-4 2225 til^Ut^ij)^ 



- f@ -T -?.Vc m si SB * fi-a © ffi « K frt Lxl^t 
<!: + & « * 4< D % ^^^<f:LTd:^31Jt^7l<ch 

*u r ^ * *- ? * tr-*tC5^i*c(»«Lfei(li» 

*AnT±?< t * m n ® <d u & + fa & ye t ^ x & 

> 1# 8& © ^ ^ r#6jr##:?s^K; r n/-r * > © $ 
* Pttfi,<* * t* - * & m ^ & 4 , ito««ft<D.«^^ 

fcU £ & # j£ b ^ # * n TLiUH^^o 



-555- 



X -o x tt ^ 3d <r> r V ^ * <om&K t i? , # rfn J£ 
<?> ft it tf#&£K:Ji#fr£7t-*?g 
fe 4i * Jl K fi & £ £ * £>> O * o ^Ol^I^i 

*t<t '> .IS CD rfD & K » L T tt 7 ^ 7' 

* & ^ tt ws is & * m m -t z> % <d -c t> b . i/> * 

g3#ff§££KdniS*{fc^-** x 5 ft ifo & ffl §*. 
#t'-*co$!Ji££&:frli& + &o 

-*£o ifD^^^^^^drLTtt, .7 a/ 7' 5 > ft <t* 

tf>3EttL-^ + ^te*JsA^frCtt% ;K U KT = /w 7 /i/ a 

»**fett**cjgttaj 

<ffc # & £ o *" 'J t'= ^3 - 'J t' = 

/i/ t # p u Kytt^®-r > tt*(Cje^*c<^9"C» , » 







* FB & ±" % 4 i# fs r 






•Tttifii««rtttt^L 




o II L, P V A 0.0 1 *co 


Tfc ® ■«? T tt » «L g # 




^ t $. b , 0. 1 % JjJL Jb 60 


7k j§ ^ T CD A 31 *)S ,£> 




£> & # * 0. 5 T #1 3! L 






tt K # #J l^c^ii 




, 0. 


1 *^7k^^^J^^-c^> 


So ffe co P V P C ?tf 


u tr 


- a/ n* n ij K y ) 








£ k: tr - * * * 


« 






2 m 






tern 






1 7- 


5tt^$agot*-*«:c 


l/> T CO 4 CD X & & „ 


^ ? 


76£, PVAO0. 1« 




-£ * 


* <D T *> tK ? 7 7 tt 




CD T 


a b , f 9 7 8 tt 5 » 


±&$£-£7fct>cDT 


h & 




4 J: 5 ^:, 4£B$ISjo 




t ^ Tfc&llcDt'-*^ 


Jfc * * & & . - S «p 


IS tt 


— £ B$ ^ 




ic xfn 


J* & 755 « /> £ 0 5 ^ 



«F9flflS52-933 9 8 C2) 

p O T tt * fflF^^-fa^^ffi^So J^l© 

U x ^ \s y % ij 7' a t* i/ y 4 L ( tt ^ 9 ^ ^ O 

Ifi! 4<o*if 1 0K^$iitiAi/9- 7 -C4> & 

^$*tt«B^^©&©B$fg S-J© i? m ^»frCttliD^<0 
^'>^^^OT^S 0 ^^tttl5Z^5 'J > - b 

50 0'77f§Kflf*LfetO-C&!>t ^'v7 i tt , 
P V A C U t* — y fiy 3 — /i/ ) 0. 0 1 t> CD 7k ^ 

K , ^9 7 2 ttH t< 0. 1 40*tltK fe 
K / ? 7 8 til t < o. 5 s * CO tK -ft ^ frc S 7> ± 

^ 0. 1 ^©7k»*KS7Tffl^±f8*S-*<6 
^fel On' - * * ffi ^ T ^ o 9' ? 7 h h 

l ■ 

Lit 4 co JC -^^ x tt, M^Se4^f^^^u 
T^»ifi)^^cD^^^:iga6^n7z^o P V A o f5 

^ ^ ^n, ifc^i©«8«b*tt -t n @ « l < k s tt 

L4^ Q tco^^tt^^cot'-*^^3i^i^5Jd^ 

^^i^, & R 755 tt *5 n iC < £ ^ $ f |J ^ ^ ; £ £ 

# , R'S^K^S < ri» b * =r 5 ^ <o m m & & 1: 

iK U x ix > % »J 7* p fc # u v 4£ CD fcf — # i £ 
-f^^^-ii^^i?* XPVA. PVP^Tj^feu 
TL*9BTIKtt**'ft» Jb(Sttl80°C igt t 

r a s o 

^CO^g5R^^^aA^*i % ^®CD/^Ig^i, c*< 
t>r^^trTi§ttl^S7)i/-r^Tj§ttl^S £ £ tt ft 



-556- 



mi n # « m l ?t 
<x * ** as "C « ff 
T 4 dto ft $ 

< < * h o. X , 

o 4b Jt tt (to # 
~t & & ti& a 

* * .h §B ® 
o t:' u y *| , if 

«D '» 
& A& JC , SB & 
T ^ & - * K 

£H * , J* & * 
- * ffl * t 

>.4. is o n m 



<* n & * . s^^o^itci^ 
v& b-r* ; tfti & o & cm* £ b vc 

PVA, PV P . 4 a # 

& ? X , 0 X. * U > , jK « 7* 

JpflJ, 5L & # . @ 

>- * - * f -c * & m k x & m n * 



BS52— 933 98(3) 

T £> & o 

1 - P VA0.0U.ftti. 2 •» P V A 0. 1 * % 
3 ••• P V A 0. 5 * % 5 - * ^ I t* - * . 6 
S ffl «i 31 . 8 5 » JsJL ± « » tt S 



4#£f fflSE A 



^ / ® 




PW1 (hour) 

/ ^ J 




-557- 



- 1 - 



(19) Japan Patent Office 
Publication of Unexamined Patent Application 



(11) Unexamined Application Publication No.: 
(43) Unexamined Application Publication Date: 
Request for Examination: 
Number of Inventions: 
Total Pages: 



52-93398 
August 5, 1977 
Not yet made 
1 
3 



(51) Int. CI. 2 Identification Code Japan Classification 

G 01 N 33/16 113 E 6 

B 01 L 3/00 113 B 14 



Internal File No. 

6904-49 
6760-49 



(54) Title of Patent 

(21) Patent Application No.: 

(22) Patent Application Date: 
(72) Inventor: 

(71) Applicant 



Method for producing sample beakers for diluting blood 
51-10622 
February 2, 1978 
Kunio Nakajima 

Toa Medical Electronics Co., Ltd. 

5-1-8 Shimozawa-dori, Hyogo-ku, Kobe-shi 

Toa Medical Electronics Co., Ltd. 

5-1-8 Shimozawa-dori, Hyogo-ku, Kobe-shi 



1. Title of Invention: 



Specifications 



Method for producing sample beakers for diluting blood 
2. Claim: 

A method for producing sample beakers for diluting blood, characterized in that a 
container made of a material such as polyethylene, polypropylene, glass, etc., with a 
cleaned inner wall is immersed for a specific time in an aqueous solution of polyvinyl 
alcohol, polyvinyl pyrrolidone, or liquid nylon, after which it is rapidly dried at a 
temperature from room temperature to 180°C, forming layer of a substance which protects 
blood cells on the inner wall. 
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3. Detailed Explanation of Invention: 

This invention concerns a method for producing sample beakers for diluting blood 
which are used in automated blood cell counters. 

Beakers of the kind of this invention have already been mentioned in Utility Model 
Bulletin No. 49-42225, but as a result of performing later experiments, it was found that 
unsuitable surfaces were produced, and improvements were made, which gave good 
results. The details will be explained below. 

Up to now, in counting cells with automatic blood cell counters, the blood was 
diluted at high dilution rates with diluents such as physiological saline to concentrations 
such that the cells could be counted one at a time. However, it was necessary to make the 
pH, osmotic pressure, etc., of the diluent the same as those of blood so that the original 
shapes of the cells could be preserved for long periods of time. Solutions which have 
compositions equivalent to physiological saline and with foreign particles about the size of 
blood cells removed have been used as diluents. However, even though the composition 
of the diluent is made equivalent to blood, when it is diluted to a high dilution rate, the 
blood cells cause hemolysis and are reduced, over time. For example, when blood diluted 
50,000 times is put into the glass beakers which have been frequently used up to now, 
reductions of several percent are observed after 30 minutes, although the percentages 
differ somewhat depending on the blood and the temperature of the diluent; this has a 
great effect on the results of the counting. 

In order to reduce this effect, cup-shaped beakers made of high-density polyethylene 
resin with albumin films on their inner walls have been used. By using them, the 
reduction in the number of cells was largely held down, but when further experiments 
were performed, it was discovered that the albumin films degenerated when stored for 
long periods, reducing their effectiveness. Moreover, while experimenting with many 
blood samples, it was discovered that a phenomenon of differentiation of the red blood 
cells was occasionally induced by elution of the albumin on the wall surfaces, causing 
abnormal counting results. Another abnormal phenomenon was that of cells being 
adsorbed on the wall surfaces or sticking to them. Thus, using albumin had the drawback 
that it was unsuitable for a small number of blood samples. 

This invention solves this problem. It provides a method for producing sample 
beakers for diluting blood of a kind such that the effectiveness of the protection of the 
blood cells is not reduced and they are protected in a stable manner over long periods no 
matter what blood samples are used. 

Working examples of this invention will be explained below, on the basis of 
experimental results. Besides substances which degenerate easily, such as albumin, 
substances which protect blood cells include high-molecular-weight polymers such as 
polyvinyl alcohol, polyvinyl pyrrolidone, nylon, etc.; they only dissolve in water in very 
small quantities. Since polyvinyl alcohol and polyvinyl pyrrolidone do not dissolve 
readily in water at ordinary temperatures, the powder can be dissolved gradually in hot 
water. For the nylon, liquid nylon can be used. A beaker made of a material such as 
polyethylene, polypropylene, or glass, etc., with an inner wall which has been cleaned, is 
immersed in an aqueous solution of such a high-molecular-weight polymer and, after a 
specific time, dried rapidly at a temperature from room temperature to 180°C 

Fig. 1 shows the results of comparing a beaker with a protective film formed on its 
inner wall as described above and an untreated beaker. The horizontal axis shows the time 
the diluted solution was left standing and the vertical axis the percentage of reduction of 
blood cells. In the experiment, blood containing approximately 5,000,000 red blood cells 
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per cubic millimeter was diluted 5,000,000 times. Graph 1 shows the results obtained 
when a beaker was immersed for more than 5 minutes in a 0.01% aqueous solution of 
PVA (polyvinyl alcohol) and dried; Graph 2 shows the results when a 0.1% solution was 
used, and Graph 3 shows the results when a 0.5% solution was used. Graph 4 shows the 
results when a 0.1% solution of albumin was used, and Graph 5 shows the results when an 
untreated beaker was used. As is clear from the graphs, when the untreated beaker was 
used the count was reduced by half in 4 hours, but the cell count was not reduced with the 
treated beakers. However, the treatment with 0.01% PVA was incomplete; treatments with 
0.1% or higher solutions were needed, but since it was observed that the film was partially 
peeled off the inner wall of the beaker treated with an 0.5% solution, it was found that the 
0.1% solution was suitable. Almost the same results were obtained with PVP (polyvinyl 
pyrrolidone) and liquid nylon. 

Furthermore, Fig. 2 shows the experimental results for the times for which the 
beakers were immersed in the aqueous solution. As in Fig. 1, the horizontal axis shows the 
time the diluted solution was left standing and the vertical axis the percentage of 
reduction of blood cells. Graph 5 shows the results with an untreated beaker, Graph 6 
shows the results when the beaker was immersed for a moment in a 0.1% PVA solution, 
Graph 7 shows the results when it was immersed for 1 minute, and Graph 8 shows the 
results when it was immersed for more than 5 minutes. As is clear from this experiment, 
the beakers treated for specific immersion times, even when momentary, were more 
effective than the untreated beaker, but the cell counts decreased rapidly as the time 
passed. No decrease in blood cells was observed when the beaker was immersed for more 
than 5 minutes, even after 4 hours elapsed after the dilution. Besides PVA, the same 
results were obtained with liquid nylon. 

Next, concerning the temperature during drying, when the film was dried slowly at a 
low temperature, that is, around room temperature, a comparatively thin film was formed, 
and the effect of protecting the blood cells was not very great. This method has the 
advantage that the film does not peel easily when a thin film is formed on the beaker , but 
the drying time becomes longer and adhesion of foreign particles, etc., occurs readily; 
therefore, this is not desirable. However, if the temperature is raised too much, there is a 
possibility of polyethylene, polypropylene/etc, beakers being deformed, and the PVA, 
PVP, etc., may degenerate. The upper temperature limit is about 180°C. 

When a diluted blood sample is put into a beaker in which a film was formed in the 
way described above, the film on the wall surface dissolves to a very slight extent, but it 
does not entirely dissolve. The slightly eluted protective substance forms a protective film 
on the surfaces of the blood cells; therefore, the blood cells are not destroyed by collisions 
with the wall surface and the blood cells do not stick to the wall surface. Since the blood 
cells are kept in an unchanged form, they are not destroyed even when left for a long time 
and variations in the cell count do not easily occur. Furthermore, since substances which 
are stable over long periods, such as PVA, PVP, liquid nylon, etc., are used, their 
effectiveness is not reduced when the beakers are kept for long periods, and since these 
substances are inert with respect to the blood cells, phenomena such as differentiation of 
blood cells cannot occur, unlike the case of albumin. Thus, the invention is effective with 
any kind of blood sample. 

Furthermore, since the effects of the invention are exhibited regardless of the 
materials used for the beaker, including glass, polyethylene, polypyrrolidone, etc., and 
whether the materials are hard or soft, the films can be formed on beakers which are 
presently used for blood dilution. Therefore, using the sample beaker of this invention in 
examining rooms of hospitals, examining centers, etc., where large numbers of blood 
samples are processed, is very effective. 



4. Simple Explanation of Drawings: 

Figs. 1 and 2 show graphs of the percentages of decrease of blood cells with time for 
various beakers. 

1 ... Treated with 0.01% PVA, 2 ... 0.1% PVA, 3 ... 0.5% PVA, 5 ... untreated beaker, 6 
... momentary immersion, 8 ... immersed for more than 5 minutes 
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